Zeolite H-FER catalyzes the transesterification of ??-ketoesters with variety of alcohols under solvent-less condition in excellent yields. The catalyst can be reused without any loss of activity. ?? ARKAT. 
Introduction
Organic reactions using conventional organic solvents especially chlorinated hydrocarbons have posed a serious threat to the environment owing to their toxicity and volatile nature. 1 In this regard solvent free catalytic organic reaction has received tremendous attention in recent times.
2 β-Ketoesters are popular synthons are classically prepared from the reaction of highly reactive 3 and unstable diketene with various alcohols. Several diketene-free approaches particularly by transesterification of β-ketoesters to the preparation of β-ketoesters have been documented in the literature. 4, 5 Since uncatalyzed transesterification of β-ketoesters, 6,7 require use of either excess of β-ketoester or longer duration time and employ high boiling alcohols or utilize unconventional energy sources thus limiting their usage, protic acids, Lewis acids 8 and basic catalysts 9,10,11 have been reported to effectively catalyze the transesterification of β-ketoesters. Though there are several catalysts reported in the literature, they suffer from certain drawbacks, of being expensive or moisture sensitive and cannot be reused. Most of the protic acid catalysts are highly corrosive and are not ecofriendly. In this regard great deal of attention has been given to effect transesterification of methyl or ethyl acetoacetates using heterogeneous catalyst under mild conditions. We were the first to describe the utility of heterogeneous catalyst S-SnO 2 12 as an efficient catalyst in effecting transesterification. After our publication several other heterogeneous catalysts were also shown to be effective. 
Results and Discussion
In order to ascertain the role of H-FER as catalyst in enhancing the rate of the reaction, transesterification of cycloheptanol was conducted in the absence of H-FER. From Scheme 2 it is clear that the time taken for the reaction by employing H-FER as the catalyst is considerably reduced. A variety of β-ketoesters was treated with alcohols in the presence of H-FER as the catalyst to give the corresponding transesterified esters in good to excellent yields. The low boiling alcohol (methanol or ethanol) formed in the reaction was continuously removed by distillation. The results of this protocol are summarized in In most of the cases only 1.2 equivalents of alcohols were used. Only in case of volatile alcohols (Table 1 , entries 3, 6, 7, 12 and 13) like propargyl alcohol, allyl alcohol, isobutanol, isopropanol, propanol, 2 equivalents of alcohol were used. A note worthy feature of the present protocol is that benzyl, allyl and propargyl esters (entries 3, 6 and 10) become readily accessible. The allyl and propargylesters are known to be difficult to prepare as they readily undergo the Carrol rearrangement.
18 It is evident from the 
Scheme 3
It should be pointed out that phenol, p-cresol, m-chlorophenol failed to undergo transesterification. This zeolite was reused several times without any loss of activity by filtering the catalyst, washing with acetone, drying and reusing immediately.
In conclusion, the present protocol describes a simple and efficient method for the transesterification of β-ketoesters by different alcohols catalyzed by H-FER under solvent free condition. It has been demonstrated that transesterification of β-ketoesters with different alcohols proceeded with fairly high yields in a relatively short reaction time and avoids the use of aromatic solvents such as toluene and xylene that are usually employed. The obvious advantages of heterogeneous catalysis in terms of simple operation coupled with the ease of workup and recyclability of the catalyst without any loss of its activity are noteworthy. These conditions enable minimum waste and offer an environmentally benign protocol.
Experimental Section
General Procedures. The zeolite H-FER catalyst was synthesized according to the reported procedure.
17b In a typical batch, 52.5 g of sodium silicate (in 25 ml of distilled water) was stirred with 10 ml pyrrolidine. To this solution, 2.4 g of aluminum sulfate hexadecahydrate (in 25 ml distilled water) and 1.8 g of sulfuric acid (in 10 ml distilled water) was added. Finally, 30 ml of distilled water was added and the gel (pH 11.5 ± 0.2) was stirred vigorously for 2 h and autoclaved in a 300 ml stainless steel Parr autoclave (4842, 300 ml) and heated at 160 °C for 60 h. The initial gel composition was: 20 Na2O+Al 2 O 3 +37 pyrrolidine+ 66. 
